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Arsenic Clean-up Level
About 390 propert ie s wil l have average arsenic l e v e l s between 47 to 127 p p m , and the preferred
alternative (i.e., #4) will al low arsenic exposure at these proper t i e s until a c h i l d is f ound to have
elevated arsenic l eve l s in urine.
At an average arsenic level of 127 p p m , some parts of the yard could contain arsenic l ev e l s as
high as 800 ppm. Should a preschool child with s o i l -p i ca behavior eat 5,000 mil l igrams (mg)
dirt from this part of the yard, the e s t imated dose is 0.17 m g / k g / d a y (800 ppm x 5000 m g / d a y x
0.42 x E-6 / 10 kg). T h i s estimated dose of 0.17 m g / k g / d a y is well above the 0.05 m g / k g / d a y
dose known to cause nausea, vomiting, diarrhea, headache, f a c i a l s w e l l i n g , f a t i g u e , c h i l l s , and
sore throats in humans (Mizu ta 1956, Armstrong 1984, Franzb lau and L i l i s 1989, ATSDR 2000).
A serious p u b l i c heal th threat remains at these proper t i e s because a 1-time exposure could cause
harmful e f f e c t s in children. The approach of t e s t i n g ch i ldren to f i n d ch i ldren with elevated urine
arsenic wi l l a l low serious arsenic exposure to occur be fore EPA w i l l take action. It should also be
pointed out that a t e s t ing program as proposed in the a l t ernat ive #4 cannot prove that a child's
environment is safe.
As we mentioned in ATSDR's Pub l i c H e a l t h Asses sment for the VBI70 site (released March 5,
2002), some uncertainty exist s in d e c id ing if harmful e f f e c t s might occur in chi ldren and a d u l t s
because of elevated soil arsenic l e v e l s and in chi ldren because of e levated soil lead l eve l s at the
V B I 7 0 site. T h e r e f o r e , ATSDR propose s that lower clean-up l ev e l s be selected and that the
clean-up l eve l s should be somewhere between the l ev e l s proposed in alternative #4 and
alternative #5. ' - -
Arsenic and Cancer
ATSDR is concerned that the proposed 128 ppm arsenic c lean-up level wil l not s u f f i c i e n t l y
reduce the risk of cancer from long-term exposure. T h i s concern arises from some of the input
parameters used to estimate cancer risk and inc lude the f o l l o w i n g po int s:

1. The relative b i o a v a i l a b i l i t y of arsenic in soil may not be accurately assessed. In
conducting the swine s tudy for the V B I 7 0 s i te , the control p ig s were lost for 1 of
the 2 dosing periods re sul t ing in having to use the control p ig s from the 2nd do s ing
period of the s tudy to est imate b i o a v a i l a b i l i t y for the entire study.

2. Only 5 soil samples were used to assess the variation in arsenic b i o a v a i l a b i l i t y for
the entire site.

3. The use of a 95% upper c o n f i d e n c e l imit to assess variation may not accurately
account for all the variation that ex i s t s in arsenic b i o a v a i l a b i l i t y .



4. It is important to realize that the swine s t u d y protocol has never been c r i t i c a l l y
reviewed by an expert panel.

5. EPA used an exposure period of 30 years to e s t imate cancer risk. However, a
s i g n i f i c a n t por t ion of a d u l t s l iv e in the neighborhood for more than 30 years.

6. EPA based a portion of s o m e o n e ' s exposure to arsenic by assuming that
a p p r o x i m a t e l y 50% of "soil" exposure comes from indoor dust. T h i s as sumption
is based on one study.

7. EPA used a whole-house indoor sample to e s t imate s o m e o n e ' s exposure to
arsenic f rom indoor dust. I n f o r m a t i o n is not ava i lab l e to show that a whole-house
indoor dust sample (versus discrete indoor dust sample s f rom various parts of the
house) is the best method to use to e s t imate people's exposure to contaminants in
indoor dust. For example, at the Eureka M i l l site, EPA used three indoor discrete
dust sample s to e s t imate a child's exposure to lead in dust.

Arsenic Cl ean-up Level s at Other S i t e s
The 128 ppm clean-up level for arsenic at the VBI70 s i te , which is based on cancer risk, appears
inconsi s tent with the s i g n i f i c a n t l y lower c lean-up l e v e l s for arsenic at other sites in EPA Region
VHI, which are also based on cancer risk. For e xampl e , at the Eureka M i l l s S i t e in Utah, EPA
Region VHI d e v e l o p e d a c lean-up level of 77 ppm for arsenic, and at the A S A R C O G l o b e v i l l e
S i t e in Denver, a c l ean-up level of 70 ppm was e s t a b l i s h e d . The attached T a b l e 1 shows arsenic
c lean-up l e v e l s at other s i t e s in Region

T a b l e 1
EPA

Region

vm
vm
vm
vm
vm

vm
vm
vm

EPA ID

CO0002259588

COD980717953
COD007063530
MTD093291656
M T D 0 9 3 2 9 1 6 5 6

UT9210020922
UT0002240158
UTD9807 18670

S i t e Name

Vasquez Boulevard and 1-70
( V B I 7 0 )

Sand Creek I n d u s t r i a l
G l o b e v i l l e A S A R C O , Inc.

Anaconda Co. S m e l t e r ( O U 1 )
Anaconda Co. S m e l t e r

( O U 4 . 7 . 1 1 )

Ogden Defens e Depot
Eureka M i l l s

Portland Cement Kiln

Arsenic
Clean-up Level

S u r f a c e S o i l
p p m

128 ppm

12.7 ppm
70 ppm
73 ppm

250,500,1,000
and 2,500 ppm

35 ppm
77 ppm
70 ppm

Land
Use

Residential

Residential
Residential
Residential
Residential

and
Indus t r ia l

Residential
Residential
Residential



Lead Clean-up Levels
At the Eureka M i l l s S i t e in Utah , EPA deve l op ed a remedial action level of 231 ppm based on
the IEUBK lead model. A comparison of the IEUBK parameters for the Eureka M i l l s S i t e and
the VBI70 site f o l l o w :

T a b l e 2. Comparison of IEUBK Parameters for Eureka M i l l s and VBI70

Lead c lean-up level
Geometric Standard
Deviation ( G S D )
Dietary intake

VBI70
540 ppm
1.2

1.82 to 2.02 Mg/day

Eureka Mills
231 ppm
1.4

3.87 to 4.9 j i g / d a y

One of the reasons the c lean-up l ev e l s vary is the d i f f e r e n c e in the Geometric S t a n d a r d Deviation
(GSD) value used in the IEUBK model. At the VBI70 s i te , a GSD of 1.2 was used to d e v e l o p
the remedial action level of 540 ppm whi l e a h igher GSD level (i.e., 1.4) was used at the Eureka
M i l l s S i t e . U s i n g a lower GSD level is one of the main reasons that the c lean-up l eve l s are va s t ly
d i f f e r e n t .
It is in t ere s t ing to note that the re la t ive b i o a v a i l a b i l i t y (RBA) of lead for the VBI70 site was
f o u n d to be 84% based on a s i t e - s p e c i f i c pig s t u d y and the RBA for the Eureka M i l l site was
e s t imated to be 70% based on a comparison to other pig s tudie s . Even though the lead at the
VBI70 site has a higher b i o a v a i l a b i l i t y , the u l t i m a t e clean-up number at VBI70 was not lower but
higher than the Eureka M i l l s S i t e .
It should be po inted out that recent f o o d basket surveys f rom the PDA show that lead intake in
children's diet has decreased since the model was d ev e l op ed . The d e f a u l t dietary lead intake for
the model should p f b b a b l y be a d j u s t e d in l i g h t of thi s new in format ion. A d j u s t i n g the dietary
intake to a lower level was done at both the VBI70 site and the Eureka M i l l s S i t e . What is
in t ere s t ing to note is that the a d j u s t e d dietary intakes d i f f e r even though the baseline risk
assessments for both sites were released wi th in a month of each other (i.e., Augus t 2001 for the
VBI70 site and S e p t e m b e r 2001 for the Eureka M i l l s S i t e ) . It is important to realize that using a
lower dietary intake for lead for the VBI70 site pre sumably sets the baseline blood lead l eve l s
lower, which means that it takes a higher lead intake to exceed the 10 / i g / d L level of concern. In
essence, th i s increases the clean-up level for lead in soil. Whether or not thi s is a s i gn i f i can t
increase can only be determined by comparing the i n f l u e n c e of the dietary intake level on the
re su l t ing clean-up level .



Geometric S t a n d a r d Deviation
In us ing the IEUBK model to derive the lead action level of 540 ppm for the VBI70 s i te, EPA
a d j u s t e d the GSD for blood lead d i s t r i b u t i o n f rom the d e f a u l t value of 1.6 to several lower G S D s ;
and, used the lowest GSD (i.e., 1.2) to d e v e l o p the action level of 540 ppm. To ATSDR's
knowledge , this is the lowest GSD that has been used at a hazardous waste site. EPA's guidance
on s e l e c t i n g the GSD for the IEUBK model states the f o l l o w i n g :
'The Guidance Manual describes the s e l e c t i on of the GSD value of 1.6, based on c a l c u l a t i o n s o f
G S D s f rom a number of s p e c i f i c sites. The manual emphas ize s that the GSD value should be
s imilar at all s i tes and s i t e - s p e c i f i c values shou ld not be needed unles s there are great d i f f e r e n c e s
in c h i l d behavior and lead biokinet ic s among d i f f e r e n t sites." The Guidance Manual s p e c i f i c a l l y
states, "We must discourage the user from changing the GSD value by use of empirical site-
s p e c i f i c data from a blood lead study." The manual po in t s out that s i t e - s p e c i f i c s tudie s may be
sub j e c t to sub t l e s a m p l i n g biases and changes in ch i ld behavior in response to the s tudy
( G u i d a n c e Manual for the Integra t ed Exposure Uptake Biokinetic Mode l for Lead in C h i l d r e n ,
US E P A , Feb 1994; and Techni ca l S u p p o r t Document: Parameters and Equations Used in the
Integra t ed Exposure U p t a k e Biokine t i c (IEUBK) Model for Lead in C h i l d r e n (v 0.99d), US EPA,
Dec 1994).
E P A ' s I E U B K F A Q s , which i s p u b l i s h e d b y E P A ' s Techni ca l Review Workgroup f o r Lead, h a s
thi s to say about changing the d e f a u l t G S D :

"In general, the TRW does not recommend that s i t e - s p e c i f i c e s t imates of the GSD be
a t t e m p t e d . T h i s parameter is p a r t i c u l a r l y d i f f i c u l t to evaluate at a s i t e , as it is demanding
with regard to the amount and q u a l i t y of the data and the p o t e n t i a l c o m p l i c a t i o n s in the
analys i s . U n l e s s there are subs tant ial d i f f e r e n c e s in c h i l d behavior and lead biokinetics at
your s i te , the d e f a u l t GSD shou ld be used (since it is based on national averages). T h u s ,
s i t e - s p e c i f i c GSD values should not be needed. In par t i cu lar , the TRW recommends that
s i t e - s p e c i f i c ' e s t i m a t e s - o f - G S D not be sub s t i tu t ed for the d e f a u l t value without d e t a i l e d ,
s c i e n t i f i c a l l y d e f e n s i b l e s t u d i e s documenting s i t e - s p e c i f i c d i f f e r e n c e s in ch i ld behavior or
lead biokinetics." ( h t t p : / / w w w . e p a . g o v / s u p e r f u n d / p r o g r a m s / l e a d / i e u b k f a q . h t m )»i

In a 1998 art ic le by several EPA s c i en t i s t s , the authors review the basis for the G S D . The
authors point out that the GSD of 1.6 is based on s tudie s in ch i ldren who l iv e in Utah, Montana,
and Baltimore and that the d e f a u l t GSD of 1.6 is l i k e l y to underes t imate the true GSD because
the GSD is based ori a median value ( W h i t e , PD et al., EHP 106, S u p p l e m e n t 6: 1513-1530,
1998).
EPA's guidance on using GSD l i m i t s i t s u s e to r e l a t i v e l y small neighborhoods. Among other
criteria, the manual points out that small neighborhoods consist of a p p r o x i m a t e l y 400 households
and 100 chi ldren. The intent of this criteria is that smaller geographic areas are l i k e l y to have
more uni form lead l ev e l s in a child's environment and therefore the d e f a u l t GSD of 1.6 is more
l i k e l y to be accurate.

4



As noted in EPA's basel ine risk assessment f or th e VBI70 s i t e , th e GSD for blood lead
d i s t r i b u t i o n has a s i g n i f i c a n t e f f e c t on the pr ed i c t ed percent of ch i ldr en with blood lead l ev e l s
above 10 / z g / d L . It is important to realize that lowering the GSD to 1.2 wi l l raise the clean-up
level for lead and thus lower the number of proper t i e s that q u a l i f y for clean up. It should be
noted that EPA's basel ine risk assessment for the VBI70 site prov ide s no data to support using a
lower G S D , and changing the value arbi trari ly (or with l imi t ed d a t a ) seems contradictory to EPA
pol i cy .
Community H e a l t h Program
The proposed p l a n makes the f o l l o w i n g statement: "Children who l ive in VBI70 w i l l be fur ther
protec t ed by a community h e a l t h program with the f o l l o w i n g components... h ea l th education to
raise overall community awareness about soil pica behavior and c h i l d h o o d exposure to lead from
all sources."
Based on the current p r o p o s a l , EPA is p l a n n i n g to use the community h ea l th education program
in l i eu of preventing f u t u r e exposure by removing contaminated soil. ATSDR does not believe
that the propos ed soil clean-up l e v e l s are pro t e c t ive of p u b l i c h e a l t h ; there fore , the agency does
not th ink that the community h e a l t h program is an a p p r o p r i a t e use of medical t e s t ing and heal th
education. We are concerned that using a medical t e s t i n g and h ea l th education program as a
s u b s t i t u t e for a p p r o p r i a t e soil c l ean-up l e v e l s wil l have l imi t ed value and wi l l not protect p u b l i c
hea l th in the l ong term.
To be e f f e c t i v e , community h e a l t h education must approach p u b l i c h e a l t h problems at m u l t i p l e
l ev e l s . (K. Glanz and B. Rimer, Theory at a Glance: A Guide for H e a l t h Promotion Practice, US
D H H S , N I H , 1998)

in a community,

le l eve l s .

Contemporary health promotion i n c l u d e s not only educational a c t iv i t i e s but also;
1. Deve l op ing advocacy groups to promote better h e a l t h practices in
2. Changing local p o l i c y that support educational a c t iv i t i e s ,
3. D e v e l o p i n g economic suppor t for local communities,
4. D e v e l o p i n g engineering controls to reduce p o l l u t i o n , and
5. D e v e l o p i n g a comprehensive program to address a problem at m u l t i p l

S i m i l a r heal th education programs have been implemented at other S u p e r f u n d sites throughout
the country. T h e s e programs, such as the one in Ruston N o r t h Tacoma, have encountered
prob l ems such as d i f f i c u l t i e s with e v a l u a t i n g their e f f e c t i v e n e s s and other issues which make it
difficult to document the long-term u s e f u l n e s s of such programs. ATSDR sugges t s that EPA
contact EPA and state s t a f f f rom other regions who have worked with these programs to f i n d out
how e f f e c t i v e the programs are be fore making a f i n a l decision about a community heal th
program at the VBI70 site. It is important to note that at a minimum, community health
education programs require adequate f u n d i n g and s t a f f to be e f f e c t i v e .



Long-term Effectiveness of A Community Health Program
The propo s ed p l a n makes the f o l l o w i n g s tatement: "...EPA and C D P H E believe the Preferred
A l t e r n a t i v e would be pro t e c t ive of human h e a l t h , would meet all Federa l and S t a t e s tandards
required by environmental laws , would be e f f e c t i v e in the l o n g term, and would be able to be
imp l emen t ed in the VBI70 community... "
Based on i n f o r m a t i o n f rom s imilar programs, and experience with the VBI70 community,
ATSDR has concerns regarding the long-term e f f e c t i v e n e s s of the proposed community hea l th
program. S i m i l a r programs, such as, the Community Protection Measures Program in Ruston
N o r t h Tacoma, W a s h i n g t o n , have been in existence for several years. ATSDR sugges t s that EPA
Region Vffl gather in f ormat i on about the e f f e c t i v e n e s s of thi s program to determine if a program
could be e f f e c t i v e for the VBI70 site.
For example , the Ruston N o r t h Tacoma program encountered several unforseen obs tacle s while
d e v e l o p i n g and i m p l e m e n t i n g a c t iv i t i e s in that community. Some of the same obstacle s could
d e v e l o p at the VBI70 site. For e xampl e , the area is a mix of rental and owner-occupied
propert i e s . As wi th any neighborhood, a certain percentage of owner-occupied homes wil l be
bought and sold. T h e r e f o r e , n o t i f i c a t i o n of f u tur e proper ty owners wi l l present a problem that
could a f f e c t the long-term e f f e c t i v e n e s s of the proposed hea l th education program. The most
e f f i c i e n t method for n o t i f y i n g new property owners would i n c l u d e deed notices or some other
documentation on the proper ty deed that would alert new proper ty owners of the hea l th
precautions that are in p l a c e for the area. However, such actions could adversely e f f e c t proper ty
values in the VBI70 area and could prevent some re s ident s f rom s e l l i n g or buying homes.
Community Involvement
It is important to realize that for a community hea l th program to be s u c c e s s f u l , co l laborat ive
discuss ions need to take p lac e with community representatives and l o ca l , state, and federal
governmental and non-governmental agencies. For these d i s cu s s i on s to be s u c c e s s f u l , the
p a r t i c i p a n t s need to be treated as"equal partners in deci s ion making. ATSDR sugge s t s that EPA
avoid the standard approach of an agency d e v e l o p i n g a des ign f o l l o w e d by a comment period.
I n s t e a d , ATSDR propose s that th e p a r t i c i p a n t s d e v e l o p th e des ign j o i n t l y through group
discus s ion and consensus b u i l d i n g on the de s ign components. Once the des ign components are
agreed upon by the p a r t i c i p a n t s , a draf t protocol is then appropria t e .
Biological Monitoring
The proposed p l a n makes the f o l l o w i n g s tatement, "... a t e s t i n g program to measure l e v e l s of lead
in children's blood and l e v e l s of arsenic in children's urine to f i n d out the level of actual soil pica
exposure..."
In the pa s t , both EPA and the S t a t e of Colorado have o f f e r e d urine arsenic and blood lead t e s t ing
to residents in the VBI70 communities with very l imited response. T h i s is similar to another site
in Region X that o f f e r e d long-term t e s t i n g of children for urine arsenic, and the number of
ch i ldren who part i c ipat ed in the t e s t ing was very low. The low p a r t i c i p a t i o n rate in these



programs could be for several reasons. For e x a m p l e , p e o p l e may not want their chi ldren tested
because:

1. T h e y are afraid of the re sul t s ,
2. T h e y might be i n f l u e n c e d by their doctor's advice to not be t e s t ed ,
3. T h e y have d i f f i c u l t y in s ch edu l ing an a p p o i n t m e n t ,
4. T h e y cannot pay for the test.

Based on the poor p a r t i c i p a t i o n rates in the past at the VBI70 site and the continued trust issues
that exist between the community and some government agencies, ATSDR questions whether a
long-term t e s t i n g program could achieve higher p a r t i c i p a t i o n rates and whether the program
could in fa c t i d e n t i f y chi ldren with exposure to arsenic or lead.
S i m i l a r to d e v e l o p i n g a community health program, the success of a biological t e s t ing program is
dependent upon the community being involved in the d i s cu s s i ons and the development of the
program. Past experience at the VBI70 site and other s i tes have shown that government agencies
alone s e t t i n g up a t e s t ing program wi l l not be s u c c e s s f u l . ATSDR sugges t s that EPA work with
community representatives as equal partners in d e v e l o p i n g and i m p l e m e n t i n g the t e s t i n g
program.
A l t e r n a t i v e #6
ATSDR propose s an a l t ernat ive #6 that incorporates the f o l l o w i n g point s:

1. D e v e l o p i n g lower clean-up l ev e l s for arsenic and lead at the VBI70 site,
2. I n v o l v i n g the community repre sentat ive s as equal partners at every s t ep ,
3. Evaluat ing and reviewing similar programs at other hazardous waste sites, and
4. D e v e l o p i n g and i m p l e m e n t i n g a community health program that wi l l be in p l a c e

unt i l c lean-up is f i n i s h e d .
». "

ATSDR sugge s t s that EPA engage community repre sentat ive s and s t a f f members from other
agencies to discuss and j o i n t l y determine the most appropr ia t e soil clean-up l eve l s for the VBI70
site. It is important- that community representatives be treated as equal partners in d e v e l o p i n g
and impl emen t ing all components of the community hea l th program. By doing this , the
community h ea l th program becomes a complement to the environmental engineering controls
that will ev en tua l ly reduce exposure to arsenic and lead in soil to sa f e l evel s .


